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General Experimental Information
The NMR spectra of compounds described herein were recorded by a Bruker Avance 300 NMR instrument at 13 C.
Evaluation of the signals was done according to first order spectra. For the characterization of centrosymmetric signals, the signal's median point was chosen, for multiplets the signal range. The following abbreviations were used to describe couplings: d = doublet, t = triplet, m = multiplet, dd = doublet of doublet, ddd = doublet of doublet of doublet, dt = doublet of triplet. Coupling constants "J" are given in Hertz [Hz] in absolute value with the largest value first. Couplings are given with their respective number of bindings and binding partners, as far as they could be determined, written as index of the coupling constants. Signals of the 13 C spectrum were assigned with the help of distortionless enhancement by polarization transfer spectra DEPT90 and DEPT135 and were specified in the following way: DEPT: + = primary or tertiary carbon atoms (positive DEPT signal), -= secondary carbon atoms (negative DEPT signal), Cquat = quaternary carbon atoms (no DEPT signal).
The infrared spectra were recorded with an instrument made by Bruker, model IFS 88. Solids were measured by attenuated total reflection (ATR method). Absorption is given in wave numbers ῡ [cm -1 ] and was measured in the range from 3600 cm -1 to 500 cm -1 . Characterization of the absorption bands was done in sequence of transmission strength T with following abbreviations: vs (very strong, 0−9% T), s (strong, 10−39% T), m (medium, 40−69% T), w (weak, 70−89% T), vw (very weak, 90−100% T) and br (broad).
The electron ionization (EI) and fast atom bombardment (FAB) methods were conducted using an instrument by Finnigan, model MAT 90 (70 eV), was used with 3-nitrobenzyl alcohol (3-NBA) as matrix and reference for high resolution. For the interpretation of the spectra, molecular peaks [M] + , peaks of pseudo molecules
[M+H] + and characteristic fragment peaks are indicated with their mass to charge ratio (m/z) and in case of EI their intensity in percent, relative to the base peak (100%) is given. In the case of high resolution measurements, the tolerated error is 0.0005 m/z.
APCI and ESI methods were recorded on a Q Exactive (Orbitrap) mass spectrometer (Thermo Fisher Scientific, San Jose, CA, USA) equipped with a HESI II probe to record high resolution. The tolerated error is 5 ppm of the molecular mass. Again, the spectra were interpreted by molecular peaks [M] + , peaks of pseudo molecules [M+H] + and characteristic fragment peaks and indicated with their mass to charge ratio (m/z).
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For the analytical thin layer chromatography, TLC silica plates coated with fluorescence indicator, made by Merck (Art. Nr. 105554, silica gel 60 F254, thickness 0.2 mm) were used. UV active compounds were detected with a Heraeus UV-lamp, model Fluotest, at 254 nm and 366 nm wavelength.
Solvents of p.a. quality (per analysis) were commercially acquired from Sigma Aldrich, Carl Roth or Acros
Fisher Scientific and, unless otherwise stated, used without previous purification. Absolutized solvents were either purchased from Carl Roth, Acros or Sigma Aldrich (< 50 ppm H2O over molecular sieve).
All reagents were commercially acquired (through ABCR, Acros, Alfa Aesar or Sigma Aldrich) or were available in the working group. Unless otherwise stated, they were used without further purification. Elemental analysis was done with an Elementar vario MICRO instrument. The weight scale used was a Sartorius M2P.
Calculated (calc.) and found values for carbon, hydrogen and nitrogen are indicated in fractions of 100% mass.
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Nomenclature of [2.2]Paracyclophanes
The IUPAC nomenclature for cyclophanes in general is rather confusing. Therefore Vögtle et al. developed a specific cyclophane nomenclature, which is based on a core-substituent ranking. [1] This is exemplified in Figure S2 for the [ which is broken by the first substituent, resulting in two planar chiral enantiomers. They cannot be drawn in a racemic fashion. By definition, the arene bearing the substituent is set to a chirality plane, and the first atom of the cyclophane structure outside the plane and closest to the chirality center is defined as the "pilot atom".
If both arenes are substituted, the substituent with higher priority according to the Cahn-Ingold-Prelog (CIP) nomenclature is preferred. [2] The stereo descriptor is determined by the sense of rotation viewed from the pilot atom. To describe the positions of the substituents correctly, an unambiguous numeration is needed. The numbering of the arenes follows the sense of rotation determined by CIP. To indicate the stereochemistry of the planar chirality, a subscripted p is added.
In this work, chiral heterocycle-fused derivatives are presented. In this case the cyclophane, and the carbazole nomenclatures are exerted simultaneously ( Figure S3 ). Figure S3 . Nomenclature of the [2] paracyclo [2] (1,4)carbazolophane (short: carbazolophane, Czp).
The first report of the [2] paracyclo [2] (1,4)carbazolophane (Czp) by Bolm et al. [3] presented the nomenclature, but no information on chirality was given The stereo descriptors follow the same standard as reported for the [2.2] paracyclophane. If viewed as a disubstituted [2.2] paracyclophane, then the nitrogen is assigned a higher priority than the carbon substituent, resulting in the respective sense of numbering as depicted in red.
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Synthesis of Compounds
Scheme S1. Synthetic overview. Synthesis of the carbazolophane published by Bolm et al. [4] Air-sensitive and moisture-sensitive reactions were carried out under argon atmosphere in previously baked out apparatuses with standard Schlenk techniques. Solid compounds were ground using a mortar and pestle before the reaction, liquid reagents and solvents were injected with plastic syringes and stainless-steel cannula of different sizes, unless otherwise specified.
Reactions at low temperatures were cooled using shallow vacuum flasks produced by Isotherm, Karlsruhe, filled with a water/ice mixture for 0 °C, water/ice/sodium chloride for -20 °C or isopropanol/dry ice mixture for -78 °C. In reactions at high temperatures, the reaction flask was equipped with a reflux condenser and connected to the argon line.
Solvents were evaporated under reduced pressure at the lowest possible temperature (40 °C) using a rotary evaporator. Unless otherwise stated, solutions of inorganic salts are saturated aqueous solutions.
The progression of the reaction in the liquid phase was monitored via TLC. UV active compounds were detected with a UV-lamp at 254 nm and 366 nm wavelength. Depending on the confronted problem, the detection was carried out with vanillin solution, potassium permanganate solution or bromocresol greenmethanol solution followed by heating using a heat gun. Unless otherwise stated, the crude compounds were purified by flash chromatography. For the stationary phase of the column, silica gel, produced by Merck (silica gel 60, 0.040 × 0.063 mm, 260 -400 mesh ASTM), and sea sand by Riedel de Haën (baked out and washed with hydrochloric acid) were used. Solvents used were commercially acquired in HPLC-grade and individually measured volumetrically before mixing.
rac-4-Bromo[2.2]paracyclophane
To 80.4 mg of iron filings (1.44 mmol, 2 mol%) provided in a 500 mL three neck flask equipped with a reflux condenser, 5 mL of a solution consisting of 3.77 mL of bromine (11.8 g, S8
rac-4-N-(Phenyl)amino[2.2]paracyclophane
Three pressure vials were each charged with 1. [4] S11 S12 Fluorophenyl)-4,6-diphenyl-1,3 
2-(4-
9-(4-(4,6-Diphenyl-1,3,5-triazin-2-yl)phenyl)-9N-carbazole
In a pressure vial, 92.0 mg of carbazole (550 µmol, 
rac-1-(N-Carbazolophanyl)-4-(4,6-diphenyl-1,3,5-triazin-2-yl)-benzene
In a pressure vial, 125 mg of rac- [2] paracyclo [2] (1,4)carbazolophane (420 µmol, 
Chiral Separation and Determination of Alsolute Configuration
An overview of the strategy is shown in Scheme S2.
Scheme S2. Synthetic approach to the chiral emitters and the determination of absolute configuration.
Since the final emitter CzpPhTrz is very unpolar, it was unsuitable for a racemate separation on a semipreparative scale, but the free carbazolophane (Czp) was fit. The analytical HPLC chromatogram is shown in Figure S4 to determine the enantiomeric excess, but it was also possible to separate the enantiomers on a semipreparative scale using the identical stationary phase. Figure S4 . Analytical HPLC separation of Czp. A chiral Amylose-SA column from YMC was used as stationary phase with 10% isopropanol in n-hexane as the eluent with a 1.0 mL/min flow rate and detection at 256 nm.
To determine the absolute configuration (result already shown in Figure S4 ), the literature known bromide PCP-Br was separated into its enantiomers via semipreparative chiral HPLC using chiralpak-AZ (20 ×
were determined by comparison of the circular dichroism (CD) spectra ( Figure S5 ) with literature-known experimental and calculated data, [9] as well as with theory. [10] Figure S5. CD measurements in acetonitrile of 4-bromo[2.2]paracyclophane.
The final conversion to the respective enantioenriched emitter was then conducted with subsequent fractional recrystallization in order to increase the enantiomeric excess ( Figure S6 ). Comparing the enantiomeric excess of (RP)-emitter (93%ee) with the (RP)-carbazolophane precursor (92%ee), the recrystallization did not serve to increase the ee in a significant manner. As the final emitter does not present pH-active groups, analytical HPLC runs had to be performed with a significantly reduced flow rate of 0.2 mL/min in order to observe a separation of the enantiomers. Figure S6 . Analytical HPLC of CzpPhTrz emitters. Amylose-SA was used as the stationary phase with 2% isopropanol in n-hexane as the eluent with a 0.2 mL/min flow rate and detection at 256 nm. Top: Racemate for comparison. Middle: (SP) with a determined enantiomeric excess of 99%. Bottom: (RP) with a determined enantiomeric excess of 93%.
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Crystallography
Single crystal X-ray diffraction data were collected on a STOE STADI VARI diffractometer with monochromated Cu Ka (1.54186 Å) or Ga Ka (1.34143 Å) radiation at low temperature. Using Olex2, [11] the structures were solved with the ShelXS [12] structure solution program using Direct Methods and refined with the ShelXL [13] refinement package using Least Squares minimization. Refinement was performed with anisotropic temperature factors for all non-hydrogen atoms; hydrogen atoms were calculated on idealized positions. Crystallographic data for compounds CzPhTrz (CCDC 1871934) and CzpPhTrz (CCDC 1871935) have been deposited with the Cambridge Crystallographic Data Centre. 7. Electrochemical Characterization.
Electrochemistry measurements. Cyclic Voltammetry (CV) analysis was performed on an Electrochemical
Analyzer potentiostat model 600D from CH Instruments. Samples were prepared as DCM solutions, which were degassed by sparging with DCM-saturated nitrogen gas for 10 minutes prior to measurements. All measurements were performed in 0.1 M DCM solution of tetrabutylammonium hexafluorophosphate, which was used as the supporting electrolyte. An Ag/Ag + electrode was used as the reference electrode while a glassy carbon electrode and a platinum wire were used as the working electrode and counter electrode, respectively.
The redox potentials are reported relative to a saturated calomel electrode (SCE) with a ferrocene/ferrocenium (Fc/Fc + ) redox couple as the internal standard (0.46 V vs SCE). [14] Figure S7. Cyclic Voltammograms and Differential Pulse Voltammograms of CzPhTrz and CzpPhTrz in degassed DCM (scan rate 100 mV s -1 ).
Thermal Analysis.
Figure S8. a.) TGA and b.) DSC measurements of CzPhTrz and CzpPhTrz.
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9. Photophysical Characterization.
Photophysical measurements. Optically dilute solutions of concentrations on the order of 10 -5 or 10 -6 M were prepared in HPLC grade solvent for absorption and emission analysis. Absorption spectra were recorded at room temperature on a Shimadzu UV-1800 double beam spectrophotometer. Aerated solutions were bubbled with compressed air for 5 minutes whereas degassed solutions were prepared via three freeze-pump-thaw cycles prior to emission analysis using an in-house adapted fluorescence cuvette, itself purchased from Starna.
Steady-state emission and time-resolved emission spectra were recorded at 298 K using an Edinburgh Instruments FLS980 fluorimeter. Samples were excited at 360 nm for steady-state measurements and at 378 nm for time-resolved measurements. Photoluminescence quantum yields for solutions were determined using the optically dilute method [15] in which four sample solutions with absorbance of ca. 0.100, 0.080, 0.060 and 0.040 at 360 nm were used. Their emission intensities were compared with those of a reference, quinine sulfate, whose quantum yield (Φr) in 1 N H2SO4 was determined to be 54.6% using absolute method. [16] The quantum yield of the sample, ΦPL, can be determined by the equation ΦPL = Φr(Ar/As)((Is/Ir)(ns/nr)
2
, where A stands for the absorbance at the excitation wavelength (λexc = 360 nm), I is the integrated area under the corrected emission curve and n is the refractive index of the solvent with the subscripts "s" and "r" representing sample and reference respectively. An integrating sphere was employed for quantum yield measurements for thin film samples. [17] Doped thin films were prepared by mixing the sample (10 wt.%) and PMMA in CHCl3 followed by spin-casting on a quartz substrate. The ΦPL of the films were then measured in air and by purging the integrating sphere with N2 gas flow. Time-resolved PL measurements of the thin films were carried out using 
DFT modelling Computational methodology
DFT calculations were performed with the Gaussian 09 revision D.018 suite. [18] Initially the geometries of both emitters in the ground state in the gas phase were optimized employing the PBE0 [19] functional with the standard Pople 6-31G(d,p) basis set. [20] Time-dependent DFT calculations were performed using the TammDancoff approximation (TDA). [21] The molecular orbitals were visualized using GaussView 5.0 software. Table S3 . Optimized atomic coordinates of compound CzPhTrz obtained from DFT calculations.
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